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SEQUENCE LISTING 

<110> Courtney, Harry 

<120> Streptococcal Serum Opacity Factors And Fibronectin-Binding Proteins And 
Peptides Thereof For The Treatment And Detection of Streptococcal Infection 

<130> 13314. 1001U 

<160> 57 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 1046 
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1025 1030 1035 1040 

Arg Asp Thr Glu Gly Asn 
1045 

<210> 2 
<211> 3141 
<212> DNA 

<213> Streptococcus pyogenes 
<400> 2 

atgacaaatt gtaagtataa acttagaaag ttatctgtag ggctcgtctc cgtcggaacg 60 
atgetgatag ccccgacagt tttagttcag gaggttagtg ctagtactac tagtactgag 120 
acgagtactg etagegctgg tgtcggtacg agtgggacgg ccgccagcga aactgggagt 180 
ggagcagccg taactactgc cactactacc accgctacta ccaatggagg accccagtct 240 
actccagcag tagctgaagc gactccacaa cctcaagcac agatagctcc agtagcagca 300 
geaaegtega catcatcggc ttcttctagt agtgacggga aagctcctca ggcagtaact 360 
tcatctacat caccttcaac tccagcagca gecagtagta atggtagcaa tcaagaagct 420 
agtgctgaga ctgagccaca gacgatggaa gtggaaaagt atacagttga taaggaaaat 480 
tcaaagctaa atattaaaga eggtaagact ccaaaaactg ggagtagtgt taataatgaa 540 
aaagacacaa aacttattag aaaccgegat ggcaaacttc gtgatattgt tgatgttact 600 
eggacagtta aaactaacga agatggcact attgatgtta ccgtaacggt taaaccgaag 660 
caaattgacg aaggtgccga tgttatggcc cttttagatg tctctaaaaa gatgtcagaa 720 



3 



gatgatttta acaacgctaa gaataagatc aagaaattag tcaaaacctt aacgagtaaa 780 

tcagcgagta actcagataa tgatgagcat aaatataatt ctcgaaattc ggttcgtctg 840 

atgacctttt accgtgagat tagcaaccca attgatatat caggaaaaac cgaggaacaa 900 

cttgataaat tattagacga tcttcgcaaa aaagctaaag ctaattatga ctggggggtt 960 

gatttacagg gagctatcca caaggctcga gagattttta ataaggaaaa agaaaaaaaa 1020 

tttggtaaac gccggcatat cgtcctattc tctcaaggcg agtcaacctt tagttatgaa 1080 

cttcaaaata gtgttagaga agataaaact aagttatccc gattaagtgg agcagttact 1140 

tcgtccaacc ctctgctacc ctggccacct atttttaatc atacgcataa aaatatagac 1200 

atgcttgacg atgtaaagaa tttggtaaaa ctaggtcaaa ctttaggaat tgcagggcta 1260 

gataatttac agagtacatt gagcttaata tcgacaggaa gttctctggc aggagcgttt 1320 

ttaggggggg ggagtctgac agaatacctc actctaaagg agtataaatc aggagactta 1380 

aaagaaaatc agtttgatta taccaaacgt gttggtgaag gatatcattt ccatagtttt 1440 

tctgagagaa aaaaaactgg cgaaataccg tttaagagtg aaatagaacc aaaaataaaa 1500 

gaattatttg aaaataacaa gaataatcaa gataaatcat ggactgagtg gatatttgat 1560 

aaattatcac tgacagagag aattcaaaaa gctaagcagg aaacacttat gaagctgctt 1620 

gaatacctct tttacaaacg tgaataccac tactataatc acaacctctc agcgatagct 1680 

gaagctaaaa tggctcaaca agaaggtatc accttctatt ccgttgatgt tactgattta 1740 

aaaacaactt ctaaaagagt gaagcgacaa gtagaaagta cagaggataa gaaaaaagaa 1800 

aaagataggg aagacattga aaaagaacgt aacgaaaagt ttgataatta cttaaaacaa 1860 

atgtctgaag gcggtaagga tttttttgaa gatgttgata aggcagaaaa atttaaagat 1920 

atcttaacta atgtaacggt gaccgagact tttgaagatg gggttaacgt taaggataat 1980 

tcatggcaag tttcatcaga gaataataat agcttacata gtaattataa gagtgttaca 2040 

cataaagcag catctgatgc aagttggtgg tctttgtata gtaacaaaga aagtcttact 2100 

tggaccattt ctaaagagca gctcaaagaa gcctttgaga aaaatagttc tctcactttc 2160 

aagtacaagt tacaggtaaa taaacaaaaa ctattagata aaaacaagaa tagaacaaaa 2220 

cgtgatacat ctacggaaaa taagacttct gtaacgaaag acattatttc aaatactgtt 2280 

aactacaaaa ttaataatca agaagttaag ggtaacaaac ttgatgatgt caagttgact 2340 

tatactaaag agaccgttcc tgttccagat gtggaaggag aagttgtacc aataccagaa 2400 

aaaccactgg tagagccaat gacgcctcta tatcctgcaa ttcctaatta cccaacacca 2460 

gatatcccta cccctcaact tccaaaagat gaagatctgg agattagtgg aggtcatgga 2520 

ccgagtgtcg atatcgtcga agatactggt acaggtgctg agggcggcgc tcaaaacggc 2580 

gtggtttcaa ctcaggagaa tagagatcca atcgttgaca tcaccgaaga tacccaacca 2640 

ggtatgtcag gctcaaatga cgcgacagtt gtcgaggaag acacagcacc taaacgtcca 2700 

gatgtccttg ttggtggtca aagtgatcca atcgatatca ccgaagatac ccaaccaagt 2760 

gtgtcaggct caaatgacgc gacagttgtc gaggaagaca cagtacctaa acgtccagat 2820 

agccttgttg gcggtcaaag tgatccaatc gacatcaccg aagataccca accaggcatg 2 880 

tcaggctcaa atggcgctac tgttatcgaa gaagatacga gaccaaaacg cgtcttccac 2 94 0 

tttgataacg agccacaagc accagaaaaa cctaacgagc aaccatctct cagcttacca 3000 

caagcgccag tctataaggc agctcatcac ttgcctgcat ctggagacaa acgtgaagca 3060 

tcctttacaa ttgctgctcc aacaattatt ggagctgcag gtttgctcag caaaaaacgt 3120 

cgcgacaccg aaggaaacta a 3141 

<210> 3 
<211> 954 
<212> PRT 

<213> Streptococcus pyogenes 
<220> 

<221> VARIANT 

<222> (1) . . . (954) 

<223> Xaa = Any Amino Acid 

<400> 3 

Ser Ser Thr Lys Thr Ser Ala Ser Thr Asn He Asn Thr Asn Thr Ser 

15 10 15 

Thr Ala Ser Ala Gly Thr Gly Thr Ser Gly Thr Ala Ser Thr Thr Pro 
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<400> 4 

gaagttttag 

tngtnacccn 

cttttnnntc 

acttcccaaa 

tcgtcgaaga 

aggaaaataa 

ctaatgacgc 

gtggtcaaag 

atgacgctac 

agccacaagc 

cacaagctcc 

tatactttac 

gtcgcgacnc 

gttactagtg 



aaangaangc 
aataacccca 
cctggcaatt 
aagatgaaga 
tactggtaca 
agatccaatc 
aacagttgtc 
tgatccaatc 
tgttatcgaa 
accagaaaaa 
agcctataag 
aattgctgct 
cgaagaaaac 
gatccgagct 



cnctaaanac 
agaaaaaaac 
tcctaattna 
ncctggagat 
ggtgttgagg 
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gaggaagaca 
gacatcactg 
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cccacttggg 
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ttggagctgc 
ccaagggcga 
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aacagcttac 
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agcaaaaaac 
actngcggcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
803 



<210> 5 

<211> 1026 

<212> PRT 

<213> Streptococcus pyogenes 



<400> 5 
Met Thr 
1 

Ser Val 

Ser Ala 

Thr Gly 
50 

Asp Thr 
65 

Ala Ser 

Pro Ala 

Ser Val 

Thr Ser 
130 
Thr Ser 
145 

Val Asp 



Asn Cys 

Gly Thr 

20 
Ser Ser 
35 

Thr Ala 

Gly Glu 

Ser Val 

Ser Pro 
100 
Ser Ser 
115 

Ser Thr 
Thr Glu 
Lys Glu 



Lys Tyr 
5 

Met Leu 

Ser Thr 

Ser Gly 

Ala Ala 
70 

Val Ser 
85 

Gin Ala 

Ser Asn 

Pro Val 

Ala Glu 
150 
Asn Ser 
165 



Lys Leu 

He Ala 

Glu Ser 

40 
Met Thr 
55 

Gly Ser 

Ser Glu 

Gin Thr 

Glu Lys 
120 
Ala Ser 
135 

Thr Gin 
Lys Leu 



Arg Lys 

10 
Pro Thr 
25 

Ser Thr 

Ala Thr 

Gly Ala 

Glu Ser 
90 

Ala Pro 
105 

Thr Pro 

Thr Ser 

Thr Val 

Asn He 
170 



Leu Ser Val Gly 
Val Leu 
Thr Thr 



Thr Pro 
60 

Arg Ser 
75 

Gin Ser 

Ala Ala 

Lys Thr 

Asn Asn 
140 
Asp Val 
155 

Lys Asp 



Gly Gin 
30 

Ala Asn 
45 

Ser Ala 



Glu Ala 

Ser Gly 

Thr Ser 
110 
Ala Thr 
125 

Ser Asn 
Glu Arg 
Gly Lys 



Leu Val 
15 

Glu Val 

Thr Gly 

Thr Thr 

Asn Gly 
80 

Thr Thr 
95 

Thr Ser 

Thr Thr 

Lys Val 

Tyr Thr 
160 
Thr Pro 
175 



7 



Lys Thr Arg Ser 
180 

Asp Asp Lys Gin 
195 

Asn Glu Asp Gly 
210 

Gin lie Asp Glu 
225 

Lys Met Thr Lys 

Met Val Thr Thr 
260 

Asn Arg Arg Asn 
275 

Glu Pro lie Glu 
290 

Val Trp Lys Lys 
305 

Gly Ala He His 

Lys Ser Gly Lys 
340 

Thr Phe Ser Tyr 
355 

He Thr Glu Lys 
370 

He Phe Asn His 
385 

Lys Val Leu Asp 

Leu Lys Ser Ala 
420 

Ser He Leu Gly 
435 

Ser Ser Asp Asn 
450 

Gly Glu Gly Tyr 
465 

Thr Met Pro Leu 

Pro Lys Leu Thr 
500 

Asn Lys Asp Thr 
515 

Leu Asn Ser He 
530 

Leu Ser Ala He 
545 

Phe Tyr Ser Val 

Arg Arg Gin Ala 
580 

Asn Glu Glu Glu 
595 

Ser Glu Gly Asn 
610 

Lys Asp Thr Leu 



Ser 


Val 


A c r-i 
nail 


T .\7 G 

uy t> 


Arg 


Asp 


Tip 

lie 


val 










Leu 


Leu 


Met 


Phe 






215 




oil/ 
Gly 


Aia 


Asp 


vai 




O O A 

230 






G1U 


Asn 


pne 


Asp 


*"> A C 

245 








Leu 


TVi v 

inr 


biy 


ulU 


Ser 


\7a 1 
val 


A vn 

Arg 


T .^i i 








Z o U 


Leu 


Thr 


Ala 


Glu 






295 




t\L a 


Lys 


ulU 






310 






Lys 


Ala 


Arg 


G1U 


325 








Arg 


tain 


ill S 


Tip 

lie 


Asp 


lie 


Lys 


Asn 










Val 


Thr 


Thr 


Ser 






375 




Thr* 
1 XIX 


A c n 
noil 


A -yrt 
r\±. y 


T .\/c 
uy o 










rlct 


Hla 


n. 1 ii 
ulU 


Lys 


405 








v ax 


Lys 


vai 


Leu 


Lys 


Giy 


Leu 


inr 








/I ^ A 

44 U 


Leu 


Asp 


Gly 


Gly 






455 




Tyr 


Tyr 


nl S 


Ser 




a "i a 
4 / U 






ulU 


fil n 

Ul u 


riX ct 


Tip 

11C 


485 








Asp 


Asn 


Trp 


rile 


Val 


lalU 


Lys 


Ala 








con 


Phe 


Tyr 


Lys 


Lys 






535 




A 1 a 
Ala 


ulU 


ri-L d 


jjy o 




CCA 

bb U 






Asp 


vai 


inr 


Asp 


565 








Ala 


Val 


Arg 


Lys 


Arg 


Asn 


Thr 


Lys 








600 


Asn 


Phe 


Leu 


Ser 






615 




Thr 


Glu 


Leu 


Thr 



Asp Thr Lys Leu 
185 

Asp Val Thr Arg 

Thr Gly Asn Gly 
220 

Met Ala Leu Leu 
235 

Lys Ala Lys Glu 
250 

Pro Thr Asp Gly 
265 

Met Thr Phe Tyr 

Asn Val Asp Lys 
300 

Trp Asp Trp Gly 
315 

He Phe Asn Lys 
330 

Val Leu Phe Ser 
345 

Lys Met He Leu 

Ser Pro Leu Phe 
380 

Ala Glu He He 
395 

Val Gly He Ser 
410 

Gly Leu Thr Asn 
425 

Glu Tyr Leu Gly 

Gly Phe Asp Tyr 
460 

Leu Ser Asp Arg 
475 

Arg Thr Ala Leu 
490 

Phe Asp He Leu 
505 

Lys Leu Asp Val 

Glu Tyr Arg Tyr 
540 

Met Ala Gin Gin 
555 

Leu Asn Ser Ala 
570 

Gly Thr Lys Glu 
585 

Phe Asp Thr Tyr 

Asn Val Glu Glu 
620 

He Lys Asp Glu 



He Arg Asn Arg 
190 

Thr Val Glu Thr 
205 

Leu Lys Pro Lys 

Asp Val Ser Gin 
240 

Gin He Lys Lys 
255 

Lys Glu Asn His 
270 

Arg Lys Val Asn 
285 

Thr Leu Asp Glu 

Val Asp Leu Gin 
320 

Glu Lys Glu Lys 
335 

Gin Gly Glu Ser 
350 

Gin Lys Leu Pro 
365 

Pro Trp Leu Pro 

Gly Asp Leu Glu 
400 

Leu Pro Ser Ser 
415 

Ser Ala He Gly 
430 

Leu Thr Glu Tyr 
445 

Ser Lys Arg Val 

Lys Tyr Glu Asn 
480 

Ala Ser Asn Phe 
495 

Asn Ser Phe Val 
510 

He Met Lys Val 
525 

Tyr Asn His Asn 

Glu Gly He Thr 
560 

Ser Lys Arg Val 
575 

Glu Asn Lys Lys 
590 

Leu Lys Lys Met 
605 

Arg Asp Phe Phe 
Phe Thr Asp Lys 



625 630 635 640 



\7=a 1 

va j. 


TVi v 
1 ill 


Vai ulU 


uy o 


A en 




Trn 

ixp 


Ser 


Lys 


Ser 


He 


Thr 


Asp 


Glv 

wiy 


Leu 








645 










650 










655 




Lys 


Asn 


C o v Ron 
OCX M.bll 


A en 


Aon 


Aon 


Vai 

vai 


uy 0 


His 


Gin 


Gin 


Ala 


Asn 


Thr 


Ser 




u o u 










665 










670 






inr 


Trp 


Ser Phe 


it lie 


oex 




C c» y- 


T .VQ 

uy 0 






Leu 


Thr 


Trn 


He 


He 






675 








680 










685 








Ser 


Lys 


rjln Ala 
OlU M.Xa 


Leu 


Lys 


Glu 


A. Ill 


rue 


Glu 


Lys 


Asn 


Glv 

wiy 


Ser 


Leu 


Thr 




D y \J 








695 










700 










Fixe 


Lys 


TV r-y T t / o 

iyr uys 


Leu 


Arg 


Vai 


Asn 


uy 0 


A en 


Lys 


Leu 


Leu 


Asp 


Leu 


Asp 










710 










715 










720 


Lys 


Lys 


biu inr 


Lys 


Arg Asp 


Thr 


oex 


Thr 


Glu 


noil 


uy 0 


Thr 


Ser 


Vai 








not* 

f AD 










730 










735 




inr 


Aid 


Hsn lie 


Tip 

lie 


Ser 


Asn 


Thr 


V Ct 1 


Asn 


Tyr 


Lys 


He 


Asn 


Asn 


Gin 






*7 a n 










745 










750 






wlU 


\T~ "1 

vai 


Lys Gly 


Asn 


Lys 


Leu Asp 


Hid 


Vai 


Asn 


uc u. 


X 111 


Tut* 

iyx 


Thr 


Lys 














760 










765 








wlU 


inr 


vai Fro 


Veil 


Pro 


Asp 


Vai 




Gly Glu 


Vai 


Vai 


Pro 


He 


Pro 




•7*7 n 








775 










780 










pi,, 
wlU 


Lys 


Fro Lieu 


Vai 


Glu 


Pro 


Met 


Thr 


Pro 


Leu 


Tvr 

iyx 


Pt*o 

c 1 \J 


Ala 


He 


Pro 


/ O D 








790 










795 










800 


Asn 


Tyr 


Fro inr 


Pro 


Gin 


Leu 


Pro 


Lys 


Asp 


Glu 


A ar\ 
nop 




m 11 

01 u. 


He 


Ser 








805 










810 










815 




wiy 


wiy 


nlS wiy 


Pro 


He 


Vai 


Asp 


He 


Vai 


Glu 




X 111 


ni v 

uiy 


Ala 


Gly 






ft 9 n 










825 










830 






vai 


pi,, 


wiy wiy 


Ala Gin Asn Gly Vai 


Vai 


Ser 


l ill 


ni n 

will 


ni ii 

w 1 u. 


Asn 


Lys 






Q O C 








840 










845 








Asp 


Pro 


Tie v-j 1 

lie vai 


Asp 


He 


Thr 


Glu 


Asp 


Thr 


Gin 


Pro 


Glv 
wiy 


Met 


Ser 


Glv 

wiy 




ft 

O J u 








855 










860 










Ser 


Asn. 


H.Sp Ala. 


Thr 


Vai 


Vai 


Glu 


Glu 


Asp 


Thr 


Ala 


Pro 


Lys 


Ara 

rti y 


Pro 


p ^ t; 

ODD 








870 










875 










880 


Asp 


vai 


LcU veil 


Gly Gly Gin Ser Asp 


Pro 


He 


Asp 


He 


Thr 


Glu 


Asp 








885 










890 










895 




inr 


m n 

win 


Fro wiy 


Met 


Ser Gly Ser Asn 


Asp 


Ala 


Th y 

X 111 


Va 1 
vai 


Tie 
11c 


Glu 


Glu 






17 U U 










905 










910 






Asp 


inr 


Ala Pro 


Lys 


Arg 


Pro 


Asp 


Vai 


Leu 


Vai 


fil V 
oiy 


01 y 


m n 

will 


wy 0 


Asp 






Q1 C 








920 










925 








Pro 


lie 


Asp lie 


Thr Glu Asp Thr Gin 


Pro Gly 






wiy 


Ser 


Asn 




«7 J V 








935 










940 










Asp 




inr veil 


He 


Glu Asp Asp 


Thr 


Lys 


Pro 


Lys 


Arg 


Phe 


Phe 


His 


945 








950 










955 










960 


Phe 


Asp 


Asn Glu 


Pro 


Gin 


Ala 


Pro 


Glu 


Lys 


Pro 


Lys 


Glu 


Gin 


Pro 


Ser 








965 










970 










975 




Leu 


Ser 


Leu Pro 


Gin 


Ala 


Pro 


Vai 


Tyr 


Lys 


Ala 


Ala 


His 


His 


Leu 


Pro 






980 










'985 










990 






Ala 


Ser 


Gly Asp 


Lys 


Arg 


Glu 


Ala 


Ser 


Phe 


Thr 


He 


Vai 


Ala 


Leu 


Thr 






995 








1000 








1005 






He 


He 


Gly Ala 


Ala Gly 


Leu 


Leu 


Ser 


Lys 


Lys 


Arg 


Arg 


Asp 


Thr 


Glu 



1010 1015 1020 



Glu Asn 
1025 

<210> 6 
<211> 3081 
<212> DNA 



9 



<213> Streptococcus pyogenes 
<400> 6 

atgacaaatt gtaagtataa acttagaaag ttatctgtag ggctcgtctc cgtcggaacg 60 

atgctgatag ccccgacagt tttaggacag gaggttagtg ctagtagtag tacggagagc 12 0 

agtaccacta cagctaatac tggtaccggt acggcaagtg ggatgactgc cactactcct 180 

agtgctacga cagatactgg tgaagcagct gggagcggag ctaggagtga agctaatggt 24 0 

gcatcgtccg tagtatctag cgaagaaagt cagagttcag gcactactcc agcctcaccc 3 00 

caagcacaga cagctccagc agcaacgtca acatcatcgg tttcttctag taatgagaaa 360 

actcccaaga cagcaactac aactacatca tcgactccag tagcaagtac cagtaataat 420 

agcaacaaag taactagtac tgaagctgaa acacagacgg tggacgtgga acggtataca 4 80 

gttgataagg aaaattcaaa gctaaatatt aaagacggta agactccaaa aactaggagt 540 

agtgttaata aagacacaaa acttattaga aaccgcgatg acaaacagcg tgatatcgtt 600 

gatgttactc ggacagttga aactaacgaa gatggcctat tgatgtttac cggtaacggg 660 

ttaaaaccga agcaaattga cgaaggtgcc gatgttatgg cccttctaga tgtctctcaa 720 

aagatgacaa aagagaattt tgataaggct aaagaacaaa taaaaaaaat ggttacgact 780 

ttaacaggcg agccaactga tggtaaggaa aatcataata ggcgtaattc tgtacgtcta 840 

atgacttttt accgtaaggt taatgagcct atcgaattga ctgctgaaaa tgtagacaaa 900 

acattagatg aagtttggaa aaaagctaaa gaagattggg actggggcgt tgacttacag 960 

ggagctatcc ataaagctcg agagattttt aataaggaaa aagaaaaaaa atcgggtaaa 1020 

cgccagcata tcgtcttgtt ctctcaaggc gaatcaacct ttagttatga tattaaaaat 1080 

aaaatgatat tacaaaaact acccataact gaaaaagtta cgacctctag cccactgttt 1140 

ccttggctcc ctatctttaa tcacactaac cgaaaggcag agattattgg tgatttagaa 1200 

aaagtactag acatggccga aaaagtggga ataagtttac ctagtagtct gaagtcggca 1260 

gtgaaagtcc ttggcttaac taatagtgca ataggttcta ttttagggaa aggtttgaca 1320 

gagtaccttg gtttgacaga atatagttca gataacttag atggaggagg gtttgattat 13 80 

agtaaacgtg taggggaagg ttactactac cacagtttat cagataggaa atatgaaaat 1440 

acaatgcccc ttgaagaagc tatcaggacg gccttagcat ctaattttcc caaactcaca 1500 

gataattggt ttttcgatat cttaaatagt tttgtcaata aagatacagt tgagaaagct 1560 

aaattagacg taattatgaa ggtacttaat agtatttttt acaaaaaaga atatcgctat 1620 

tacaaccata acctgtcagc aatagccgaa gctaaaatgg ctcaacaaga gggcattacc 1680 

ttctattccg ttgatgttac tgatttaaac tcagcttcta aaagagtgag gcgacaagca 1740 

gcagtgcgta agggcactaa ggaagaaaac aaaaaaaatg aagaagagcg taatacaaag 1800 

tttgacacct atctgaaaaa gatgtctgaa ggtaataatt tcttaagtaa tgttgaagag 1860 

agagattttt tcaaagatac tttaacagag ctgacaatta aagacgaatt tacggataaa 1920 

gttacggtcg agaaggattc ctggagtaaa tctataactg atggacttaa aaattcaaat 1980 

aacaataatg ttaaacatca acaggcaaac acatcgacat ggagtttctt cagttcatcc 2040 

aaagaaagcc tcacctggat catttccaaa gaagcactca aagaaacctt tgagaaaaat 2100 

ggttctctca cttttaaata caaattacgg gtcaataaag acaaactatt agatttagat 2160 

aagaaagaga caaaacgtga tacatctacg gaaaataaaa cttctgtaac ggcaaatatc 2220 

atttcaaata ctgttaacta caaaattaat aatcaagaag ttaagggtaa caaacttgat 2280 

gctgtcaatt tgacttatac taaagagacc gttcctgttc cagatgtgga aggagaagtt 2340 

gtaccaatac cagaaaaacc actggtagaa ccaatgacgc ctctataccc tgcaattcct 2400 

aattacccta cccctcaact tccaaaagat gaagatctgg agattagtgg aggtcatgga 2460 

ccgattgtcg atatcgtcga agatactggt gcaggtgttg agggcggcgc tcaaaatggt 2520 

gtggtttcaa ctcaggaaaa taaagatcca atagttgaca tcaccgaaga tacccaacca 2580 

ggtatgtcag gctcaaatga cgcgacagtt gtcgaggaag acacagcacc taaacgtcca 2640 

gatgtccttg ttggtggtca aagtgatcca atcgatatca ccgaagatac ccaaccaggc 2700 

atgtcaggtt ctaatgacgc tactgttatc gaggaagaca cagcacctaa acgtccagat 2760 

gtccttgttg gtggtcaatg tgatccaatc gatatcaccg aagataccca accaggcatg 2820 

tcaggttcta atgacgctac tgttatcgaa gatgatacga aaccaaaacg cttcttccac 2880 

tttgataacg agccacaagc accagaaaaa cctaaagagc aaccatctct cagcttacca 2940 

caagctccag tatataaggc agctcatcac ttgcctgcat ctggagacaa acgtgaagca 3000 

tcctttacaa ttgttgctct aacaattatt ggagctgcag gtttgctcag caaaaaacgt 3060 

cgcgacaccg aagaaaacta a 3081 
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<211> 1009 

<212> PRT 

<213> Streptococcus pyogenes 
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aattgcaggg 
ggcaggagcg 
atcaggagac 
tttccatagt 
accaaaaata 
gtggatattt 
tatgaagctg 
etcagegata 



60 
120 
180 
240 
300 
360 
420 

480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
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gctgaagcta 
ttaaaaacaa 
gaaaaagata 
caaatgtctg 
gatatcttaa 
aattcatggc 
acacataaag 
acttggacca 
ttcaagtaca 
aaacgtgata 
gttaactaca 
acttatacta 
gaaaaaccac 
ccagatatcc 
ggaccgagtg 
ggcgtggttt 
ccaggtatgt 
ccagatgtcc 
agtgtgtcag 
gatagccttg 
atgtcaggct 
cactttgata 
ccacaagcgc 
gcatccttta 
cgtcgcgaca 



aaatggctca 
cttctaaaag 
gggaagacat 
aaggcggtaa 
ctaatgtaac 
aagtttcatc 
cagcatctga 
tttctaaaga 
agttacaggt 
catctacgga 
aaattaataa 
aagagaccgt 
tggtagagcc 
ctacccctca 
tcgatatcgt 
caactcagga 
caggctcaaa 
ttgttggtgg 
gctcaaatga 
ttggcggtca 
caaatggcgc 
acgagccaca 
cagtctataa 
caattgctgc 
ccgaaggaaa 



acaagaaggt 
agtgaagcga 
tgaaaaagaa 
ggattttttt 
ggtgaccgag 
agagaataat 
tgcaagttgg 
gcagctcaaa 
aaataaacaa 
aaataagact 
tcaagaagtt 
tcctgttcca 
aatgacgcct 
acttccaaaa 
cgaagatact 
gaatagagat 
tgacgcgaca 
tcaaagtgat 
cgcgacagtt 
aagtgatcca 
tactgttatc 
agcaccagaa 
ggcagctcat 
tccaacaatt 
ctaa 



atcaccttct 
caagtagaaa 
cgtaacgaaa 
gaagatgttg 
acttttgaag 
aatagcttac 
tggtctttgt 
gaagcctttg 
aaactattag 
tctgtaacga 
aagggtaaca 
gatgtggaag 
ctatatcctg 
gatgaagatc 
ggtacaggtg 
ccaatcgttg 
gttgtcgagg 
ccaatcgata 
gtcgaggaag 
atcgacatca 
gaagaagata 
aaacctaacg 
cacttgcctg 
attggagctg 



attccgttga 
gtacagagga 
agtttgataa 
ataaggcaga 
atggggttaa 
atagtaatta 
atagtaacaa 
agaaaaatag 
ataaaaacaa 
aagacattat 
aacttgatga 
gagaagttgt 
caattcctaa 
tggagattag 
ctgagggcgg 
acatcaccga 
aagacacagc 
tcaccgaaga 
acacagtacc 
ccgaagatac 
cgagaccaaa 
agcaaccatc 
catctggaga 
caggtttgct 



tgttactgat 
taagaaaaaa 
ttacttaaaa 
aaaatttaaa 
cgttaaggat 
taagagtgtt 
agaaagtctt 
ttctctcact 
gaatagaaca 
ttcaaatact 
tgtcaagttg 
accaatacca 
ttacccaaca 
tggaggtcat 
cgctcaaaac 
agatacccaa 
acctaaacgt 
tacccaacca 
taaacgtcca 
ccaaccaggc 
acgcgtcttc 
tctcagctta 
caaacgtgaa 
cagcaaaaaa 



1620 
1680 
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2040 
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2160 
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2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
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3024 
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<211> 806 

<212> PRT 

<213> Streptococcus pyogenes 
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Ser Asn Lys Glu Ser Leu Thr Trp Thr lie Ser Lys Glu Gin Leu Lys 

660 665 670 

Glu Ala Phe Glu Lys Asn Ser Ser Leu Thr Phe Lys Tyr Lys Leu Gin 

675 680 685 

Val Asn Lys Gin Lys Leu Leu Asp Lys Asn Lys Asn Arg Thr Lys Arg 

690 695 700 

Asp Thr Ser Thr Glu Asn Lys Thr Ser Val Thr Lys Asp He He Ser 
705 710 715 720 

Asn Thr Val Asn Tyr Lys He Asn Asn Gin Glu Val Lys Gly Asn Lys 

725 730 735 

Leu Asp Asp Val Lys Leu Thr Tyr Thr Lys Glu Thr Val Pro Val Pro 

740 745 • 750 

Asp Val Glu Gly Glu Val Val Pro He Pro Glu Lys Pro Leu Val Glu 

755 760 765 

Pro Met Thr Pro Leu Tyr Pro Ala He Pro Asn Tyr Pro Thr Pro Asp 

770 775 780 

He Pro Thr Pro Gin Leu Pro Lys Asp Glu Asp Leu Glu He Ser Gly 
785 790 795 800 

Gly His Gly Pro Ser Val 
805 

<210> 10 
<211> 2418 
<212> DNA 

<213> Streptococcus pyogenes 
<400> 10 

agtactgaga cgagtactgc tagcgctggt gtcggtacga gtgggacggc cgccagcgaa 60 
actgggagtg gagcagccgt aactactgcc actactacca ccgctactac caatggagga 120 
ccccagtcta ctccagcagt agctgaagcg actccacaac ctcaagcaca gatagctcca 180 
gtagcagcag caacgtcgac atcatcggct tcttctagta gtgacgggaa agctcctcag 240 
gcagtaactt catctacatc accttcaact ccagcagcag ccagtagtaa tggtagcaat 300 
caagaagcta gtgctgagac tgagccacag acgatggaag tggaaaagta tacagttgat 360 
aaggaaaatt caaagctaaa tattaaagac ggtaagactc caaaaactgg gagtagtgtt 420 
aataatgaaa aagacacaaa acttattaga aaccgcgatg gcaaacttcg tgatattgtt 480 
gatgttactc ggacagttaa aactaacgaa gatggcacta ttgatgttac cgtaacggtt 540 
aaaccgaagc aaattgacga aggtgccgat gttatggccc ttttagatgt ctctaaaaag 600 
atgtcagaag atgattttaa caacgctaag aataagatca agaaattagt caaaacctta 660 
acgagtaaat cagcgagtaa ctcagataat gatgagcata aatataattc tcgaaattcg 720 
gttcgtctga tgacctttta ccgtgagatt agcaacccaa ttgatatatc aggaaaaacc 780 
gaggaacaac ttgataaatt attagacgat cttcgcaaaa aagctaaagc taattatgac 840 
tggggggttg atttacaggg agctatccac aaggctcgag agatttttaa taaggaaaaa 900 
gaaaaaaaat ttggtaaacg ccggcatatc gtcctattct ctcaaggcga gtcaaccttt 960 
agttatgaac ttcaaaatag tgttagagaa gataaaacta agttatcccg attaagtgga 1020 
gcagttactt cgtccaaccc tctgctaccc tggccaccta tttttaatca tacgcataaa 1080 
aatatagaca tgcttgacga tgtaaagaat ttggtaaaac taggtcaaac tttaggaatt 1140 
gcagggctag ataatttaca gagtacattg agcttaatat cgacaggaag ttctctggca 1200 
ggagcgtttt tagggggggg gagtctgaca gaatacctca ctctaaagga gtataaatca 1260 
ggagacttaa aagaaaatca gtttgattat accaaacgtg ttggtgaagg atatcatttc 1320 
catagttttt ctgagagaaa aaaaactggc gaaataccgt ttaagagtga aatagaacca 13 80 
aaaataaaag aattatttga aaataacaag aataatcaag ataaatcatg gactgagtgg 144 0 
atatttgata aattatcact gacagagaga attcaaaaag ctaagcagga aacacttatg 1500 
aagctgcttg aatacctctt ttacaaacgt gaataccact actataatca caacctctca 1560 
gcgatagctg aagctaaaat ggctcaacaa gaaggtatca ccttctattc cgttgatgtt 1620 
actgatttaa aaacaacttc taaaagagtg aagcgacaag tagaaagtac agaggataag 1680 
aaaaaagaaa aagataggga agacattgaa aaagaacgta acgaaaagtt tgataattac 1740 
ttaaaacaaa tgtctgaagg cggtaaggat ttttttgaag atgttgataa ggcagaaaaa 1800 
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tttaaagata 
aaggataatt 
agtgttacac 
agtcttactt 
ctcactttca 
agaacaaaac 
aatactgtta 
aagttgactt 
ataccagaaa 
ccaacaccag 
ggtcatggac 



tcttaactaa 
catggcaagt 
ataaagcagc 
ggaccatttc 
agtacaagtt 
gtgatacatc 
actacaaaat 
atactaaaga 
aaccactggt 
atatccctac 
cgagtgtc 



tgtaacggtg 
ttcatcagag 
atctgatgca 
taaagagcag 
acaggtaaat 
tacggaaaat 
taataatcaa 
gaccgttcct 
agagccaatg 
ccctcaactt 



accgagactt 
aataataata 
agttggtggt 
ctcaaagaag 
aaacaaaaac 
aagacttctg 
gaagttaagg 
gttccagatg 
acgcctctat 
ccaaaagatg 



ttgaagatgg 
gcttacatag 
ctttgtatag 
cctttgagaa 
tattagataa 
taacgaaaga 
gtaacaaact 
tggaaggaga 
atcctgcaat 
aagatctgga 



ggttaacgtt 
taattataag 
taacaaagaa 
aaatagttct 
aaacaagaat 
cattatttca 
tgatgatgtc 
agttgtacca 
tcctaattac 
gattagtgga 
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2040 
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7 J V 
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VjrJL U 


Asp 


Th r 
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Prn 


Lys 


Arg 


Pro 


Asp 


Ser 






435 








44 U 










4 ft D 








Leu 


val 


Gly 


Gly Gin Ser 


blU 


Pro 


Tip 

x xe 


Asp 


11c 


Thr 
1 XXX 


cji 11 

OX IX 




Thr 

X XXX. 


Gin 




450 








455 










460 










Pro 


Gly 


Met 


Ser Gly Ser 


Asn 


Gly 


Ala 


Thr 


Val 


He 


Glu 


Glu 


Asp 


Thr 


465 








470 




















4 80 


Arg 


Pro 


Lys 


Arg Val 


Phe 


rllS 


rfie 


Asp 


Asn 


bill 


Pro 


m n 

OX XX 


AT a 
MX d 


Dm 

Xr x ^ 


ni ii 








485 










4 Qft 










4 95 




Lys 


Pro 


Asn 


Glu Gin 


Pro 


C a r 
OCX 


Leu 


Qpv 
OCL 


iJC Li 


Prn 

It X \J 


Gin 


Ala 


Pro 


Val 


Tvr 

xy x 






500 








505 










510 






Lys 


Ala 


Ala 


His His 


Leu 


Pro 


Ala 


Ser 


Gly 


Asp 


Lys 


Arg 


Glu 


Ala 


Ser 






515 








520 










525 








Phe 


Thr 


He 


Ala Ala 


Pro 


Thr 


He 


He 


Gly 


Ala 


Ala 


Gly 


Leu 


Leu 


Ser 




530 








535 










540 










Lys 


Lys 


Arg 


Arg Asp 


Thr 


Glu 


Gly 


Asn 

















545 550 

<210> 12 
<211> 1662 
<212> DNA 

<213> Streptococcus p: 
<400> 12 

gaaatagaac caaaaataaa 
tggactgagt ggatatttga 
gaaacactta tgaagctget 
cacaacctct cagegatage 
tccgttgatg ttactgattt 
acagaggata agaaaaaaga 
tttgataatt acttaaaaca 
aaggcagaaa aatttaaaga 
ggggttaacg ttaaggataa 
agtaattata agagtgttac 
agtaacaaag aaagtcttac 
aaaaatagtt ctctcacttt 
aaaaacaaga atagaacaaa 
gacattattt caaatactgt 
cttgatgatg tcaagttgac 
gaagttgtac caataccaga 
attcctaatt acccaacacc 
gagattagtg gaggtcatgg 



yogenes 



agaattattt gaaaataaca agaataatca agataaatca 60 

taaattatca ctgacagaga gaattcaaaa agctaagcag 120 

tgaatacctc ttttacaaac gtgaatacca ctactataat 180 

tgaagctaaa atggctcaac aagaaggtat caccttctat 240 

aaaaacaact tctaaaagag tgaagegaca agtagaaagt 300 

aaaagatagg gaagacattg aaaaagaacg taacgaaaag 360 

aatgtctgaa ggeggtaagg atttttttga agatgttgat 420 

tatcttaact aatgtaacgg tgaccgagac ttttgaagat 480 

ttcatggcaa gtttcatcag agaataataa tagcttacat 540 

acataaagca gcatctgatg caagttggtg gtctttgtat 600 

ttggaccatt tctaaagagc agctcaaaga agectttgag 660 

caagtacaag ttacaggtaa ataaacaaaa actattagat 720 

aegtgataca tetaeggaaa ataagacttc tgtaacgaaa 780 

taactacaaa attaataatc aagaagttaa gggtaacaaa 840 

ttatactaaa gagacegtte ctgttccaga tgtggaagga 900 

aaaaccactg gtagagccaa tgacgcctct atatcctgea 960 

agatatccct acccctcaac ttccaaaaga tgaagatctg 1020 

accgagtgtc gatategteg aagatactgg tacaggtget 1080 



18 



gagggcggcg 
atcaccgaag 
gacacagcac 
accgaagata 
acagtaccta 
gaagataccc 
agaccaaaac 
caaccatctc 
tctggagaca 
ggtttgctca 



ctcaaaacgg cgtggtttca 
atacccaacc aggtatgtca 
ctaaacgtcc agatgtcctt 
cccaaccaag tgtgtcaggc 
aacgtccaga tagccttgtt 
aaccaggcat gtcaggctca 
gcgtcttcca ctttgataac 
tcagcttacc acaagcgcca 
aacgtgaagc atcctttaca 
gcaaaaaacg tcgcgacacc 



actcaggaga atagagatcc aatcgttgac 
ggctcaaatg acgcgacagt tgtcgaggaa 
gttggtggtc aaagtgatcc aatcgatatc 
tcaaatgacg cgacagttgt cgaggaagac 
ggcggtcaaa gtgatccaat cgacatcacc 
aatggcgcta ctgttatcga agaagatacg 
gagccacaag caccagaaaa acctaacgag 
gtctataagg cagctcatca cttgcctgca 
attgctgctc caacaattat tggagctgca 
gaaggaaact aa 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1662 



<210> 13 
<211> 456 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 13 

Ser Thr Glu Thr Ser Thr Ala Ser Ala Gly Val Gly Thr Ser Gly Thr 

15 10 15 

Ala Ala Ser Glu Thr Gly Ser Gly Ala Ala Val Thr Thr Ala Thr Thr 

20 25 30 

Thr Thr Ala Thr Thr Asn Gly Gly Pro Gin Ser Thr Pro Ala Val Ala 

35 40 45 

Glu Ala Thr Pro Gin Pro Gin Ala Gin He Ala Pro Val Ala Ala Ala 

50 55 60 

Thr Ser Thr Ser Ser Ala Ser Ser Ser Ser Asp Gly Lys Ala Pro Gin 
65 70 75 80 

Ala Val Thr Ser Ser Thr Ser Pro Ser Thr Pro Ala Ala Ala Ser Ser 



85 90 95 

Asn Gly Ser Asn Gin Glu Ala Ser Ala Glu Thr Glu Pro Gin Thr Met 
100 105 110 
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Asp 


Gly 
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Glu 


Lys 
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Arg 
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Arg 
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Gly 
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He 


Val 


145 
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Gly Thr He 


Asp 


Val 
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He 
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Glu 


Gly Ala Asp 
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Met 
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Val 
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Met 
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Glu 


Asp Asp Phe 
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Asn 
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Lys 
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He 


Lys 


Lys 
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Val 
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Leu Thr Ser 


Lys 


Ser 
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Ala 


Ser 
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Ser 
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Asn Ser Arg 
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He 
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Glu 
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Leu 


Leu Asp Asp 


Leu 


Arg 
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270 
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Ala 


Lys 


Ala 
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Tyr 
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Trp 


Gly 


Val 


Asp Leu Gin Gly Ala 






275 










280 








285 






He 


His 


Lys 


Ala 


Arg 


Glu 


He 


Phe 
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Lys 


Glu 


Lys Glu Lys 


Lys 


Phe 




290 










295 










300 






Gly 


Lys 


Arg 


Arg 


His 


He 


Val 


Leu 


Phe 


Ser 


Gin 


Gly Glu Ser 


Thr 


Phe 



305 310 315 320 



19 
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Glu Tyr 


Lys Ser Gly Asp 
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Lys 
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<210> 14 
<211> 1365 
<212> DNA 

<213> Streptococcus pyogenes 
<400> 14 

actgagacga gtactgetag cgctggtgtc ggtacgagtg ggacggccgc cagegaaact 60 

gggagtggag cagccgtaac tactgccact actaccaccg ctactaccaa tggaggaccc 120 

cagtctactc cagcagtagc tgaagegact ccacaacctc aagcacagat agctccagta 180 

gcagcagcaa cgtcgacatc ateggcttet tctagtagtg aegggaaage tcctcaggca 240 

gtaacttcat ctacatcacc ttcaactcca gcagcagcca gtagtaatgg tagcaatcaa 300 

gaagctagtg ctgagactga gccacagacg atggaagtgg aaaagtatac agttgataag 3 60 

gaaaattcaa agctaaatat taaagacggt aagactccaa aaactgggag tagtgttaat 42 0 

aatgaaaaag acacaaaact tattagaaac cgcgatggca aacttcgtga tattgttgat 480 

gttactcgga cagttaaaac taacgaagat ggcactattg atgttaccgt aacggttaaa 54 0 
ccgaagcaaa ttgacgaagg tgccgatgtt atggcccttt tagatgtctc taaaaagatg 
tcagaagatg attttaacaa cgctaagaat aagatcaaga aattagtcaa aaccttaacg 

agtaaatcag cgagtaactc agataatgat gagcataaat ataattctcg aaattcggtt 72 0 

cgtctgatga ccttttaccg tgagattagc aacccaattg atatatcagg aaaaaccgag 780 

gaacaacttg ataaattatt agacgatctt cgcaaaaaag ctaaagctaa ttatgactgg 840 

ggggttgatt tacagggagc tatccacaag gctcgagaga tttttaataa ggaaaaagaa 900 

aaaaaatttg gtaaacgccg geatategtc ctattctctc aaggcgagtc aacctttagt 960 

tatgaacttc aaaatagtgt tagagaagat aaaactaagt tatcccgatt aagtggagca 102 0 

gttacttcgt ccaaccctct gctaccctgg ccacctattt ttaatcatac gcataaaaat 1080 

atagacatgc ttgacgatgt aaagaatttg gtaaaactag gtcaaacttt aggaattgea 1140 

gggctagata atttacagag tacattgagc ttaatatcga caggaagttc tctggcagga 1200 

gcgtttttag ggggggggag tctgacagaa tacctcactc taaaggagta taaatcagga 1260 

gacttaaaag aaaatcagtt tgattatacc aaacgtgttg gtgaaggata tcatttccat 1320 

agtttttctg agagaaaaaa aactggcgaa atacegttta agagt 1365 

<210> 15 
<211> 19 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 15 

Glu Thr Glu Pro Gin Thr Met Asp Val Glu Gin Tyr Thr Val Asp Lys 
15 10 15 



600 
660 



20 



Glu Asn Ser 



<210> 16 
<211> 21 
<212> PRT \ 

<213> Streptococcus pyogenes 
<400> 16 

Asp lie Phe Asp Val Lys Arg Glu Val Lys Thr Asn Gly Asp Gly Thr 

15 10 15 

Leu Asp Val Leu Thr 
2 0 

<210> 17 
<211> 20 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 17 

Pro Lys Gin lie Asp Glu Gly Ala Asp Val Met Ala Leu Leu Asp Val 

1 5 10 15 

Ser Gin Lys Met 
20 

<210> 18 
<211> 16 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 18 

Phe Asp Lys Ala Lys Glu Gin lie Lys Lys Leu Val Thr Thr Leu Thr 
15 10 15 

<210> 19 
<211> 14 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 19 

Tyr Asn Arg Arg Asn Ser Val Arg Leu Met Thr Phe Tyr Arg 
1 5 10 

<210> 20 
<211> 20 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 20 

Trp Gly Asp Val Leu Gin Gly Ala He His Lys Ala Arg Glu He Phe 

1 5 10 15 

Asn Lys Glu Lys 
20 

<210> 21 
<211> 19 
<212> PRT 



21 



<213> Streptococcus pyogenes 
<400> 21 

Arg Gin His He Val Leu Phe Ser Gin Gly Glu Ser Thr Phe Ser Tyr 

15 10 15 

Asp He Lys 



<210> 22 
<211> 16 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 22 

Thr Thr Ser Asn Pro Leu Phe Pro Trp Leu Pro He Phe Asn His Thr 
15 10 15 

<210> 23 
<211> 19 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 23 

Phe Asp Tyr Ser Lys Arg Val Gly Glu Gly Tyr Tyr Tyr His Ser Phe 

15 10 15 

Ser Asp Arg 



<210> 24 
<211> 18 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 24 

Glu Arg Asn Glu Lys Phe Asp Asn Tyr Leu Lys Glu Met Ser Glu Gly 

1 5 10 15 

Gly Lys 



<210> 25 
<211> 15 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 25 

Asp Val Asp Lys Ala Asp Lys Phe Lys Asp Thr Leu Thr Glu Leu 
1 5 10 15 

<210> 26 
<211> 12 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 26 

Thr Lys Glu Ser Leu Thr Trp Thr He Ser Lys Asp 
15 10 



22 



<210> 27 
<211> 15 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 27 

Ser Leu Thr Leu Lys Tyr Lys Leu Lys Val Asn Lys Asp Lys Leu 
1 5 10 15 

<210> 28 
<211> 102 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 28 

Asp He Thr Glu Asp Thr Gin Pro Gly Met Ser Gly Ser Asn Asp Ala 

15 10 15 

Thr Val Val Glu Glu Asp Thr Ala Pro Gin Arg Pro Asp Val Leu Val 

20 25 30 

Gly Gly Gin Ser Asp Pro He Asp He Thr Glu Asp Thr Gin Pro Gly 

35 40 45 

Met Ser Gly Ser Asn Asp Ala Thr Val Val Glu Glu Asp Thr Val Pro 

50 55 60 

Lys Arg Pro Asp He Leu Val Gly Gly Gin Ser Asp Pro He Asp He 
65 70 75 80 

Thr Glu Asp Thr Gin Pro Gly Met Ser Gly Ser Asn Asp Ala Thr Val 

85 90 95 

He Glu Glu Asp Thr Lys 
100 

<210> 29 
<211> 34 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 29 

Gly Ala Ser Ser Val Ala Ser Ser Ala Ser Ser Ser Ser Asn Gly Ser 

15 10 15 

Val Ala Ser Ser Ser Glu Pro Gin Met Pro Gin Ala Gin Thr Ala Pro 
20 25 30 

Gin Met 



<210> 30 
<211> 246 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 30 

He Ala Pro Thr Val Leu Gly Gin Glu Val Ser Thr Thr Gly Ser Thr 

15 10 15 

Glu Thr Ser Ala Ala Ser Thr Thr Thr Asn Thr Ala Ser Thr Val Glu 

20 25 30 

Thr Ser Thr Thr Thr Gly Thr Ser Val Thr Ala Ala Ser Glu Ala Ser 

35 40 45 

Ser Glu Ser Ser Asp Ala Ser Val Val Ser Ser Gly Gly Arg Gin Thr 
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Gly 
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Met 
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220 










Glu 
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Phe 


Asp 


Lys 
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Glu 
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He 


Lys 


Lys 


Met 


Val 
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Thr 
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<213> Streptococcus 
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<400> 31 
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10 
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Ser 


Thr 
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Pro 


Ala 
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Thr 


Pro 


Ser Ala Gly 


Thr Gly Thr Ala 
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Ser 


Gly 
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Ala 
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Ser 


Ala 
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Asp 


Ala 






35 










40 










45 








Gly 


Gly 


Ala 


Ala 


Gly 


Ser 


Gly 


Thr 


Asn Gly Ala 


Ser 


Ser 


Val 


Thr 


Ser 




50 










55 










60 










Ser 


Gly 


Gly 


Ser 


Gin 


Ser 


Ser 


Glu 


Ser 


Ala 


Gin 


Ala 


Ser 


Pro 


Gin 


Ala 


65 








70 










75 










80 


Gin 


Ala 


Ala 


Pro 


Ala 


Ala 


Ala 


Glu 
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Pro 


Lys 


Ala 


Gin 


Ala 


Gin 
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Thr 


Ala 


Thr 


Val 


Ala 


Ser 


Ala 


Ser 
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Ala 


Ser 


Ser 


Ser 


Ser 


Ser 
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105 
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Asp 


Gly 


Lys 


Ala 


Pro 
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Ala 
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Ser 
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Ser 


Ser 


Ser 
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Pro 
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120 
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Ala 


Val 
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Ser 
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Ser 
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Glu 
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Glu 




130 
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Pro 


Met 


Met 


Glu 


Val 


Glu 
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Val 
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Glu 
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Gly Ser Arg 


Val 
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Val 
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Ala Asp Gly Thr 



195 

He Asp Val Thr 
210 

Asp Val Met Ala 
225 

Phe Lys Asn Ala 

Ser Asn Ser Asp 
260 

Arg Leu Met Thr 
275 

Gly Lys Thr Asp 
290 

Lys Ala Lys Ala 
305 

His Lys Ala Arg 

Lys Arg Gin His 
340 

Tyr Asp He Asn 
355 

He Thr Thr Ser 
370 

Thr Asn Arg Lys 
385 

Lys Val Lys Gly 

Leu Ser Ala Leu 
420 

Ser Met Thr Glu 
435 

Gly Ala Glu Arg 
450 

Tyr His Ser Phe 
465 

Asp Arg Lys Ser 

Gly Leu Lys Ser 
500 

Asn Val Leu Gin 
515 

Leu Asp Val He 
530 

Tyr His Tyr Tyr 
545 

Ala Gin Glu Glu 

Lys Thr Thr Ser 
580 

Asp Lys Lys Lys 
595 

Leu Lys Glu Met 
610 

Thr Asn Lys Asp 
625 

Asp Glu Phe Ser 
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565 
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D / D 
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ox u. 
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D W 3 
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Thr 
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m ii 

UlU 


php 

IT 11C 
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A c r> 
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val 


\j ill 


A c n 


Asn Ser Glu Gly 


XJ Jf o 
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xyi 


Gin 


Val 


Thr 


Glv 

vjxy 
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He 


c o c 
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Val 
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Tyr 
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Ala 
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Thr 

X 11X 
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X X c 
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Ala 
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COf\ 
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^ ft c; 

DOJ 








Lys 


Val 


Asp 


Asn Asp 


Lys 


Leu 


T .\/c 


j_i y o 


nla 


T .^i i 
ucu 


Asp 


Asp 


Lys 


Arg 


Lys 




Q f\ 

690 










695 




















Asp 


Arg 


Lys 


Lys 


Arg 


Asp 


Thr 


OCl 


Thr 

X 11X 


xjy o 
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Glu 
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Ser 


Val 


Thr 
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7 1 c: 
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He 
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He 
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X I1X 
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Tie 

X X c 
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725 










/JU 














Vdl 


Lys 


Asp 
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Leu 


Ser 




Ua I 
Vdl 


C Q -K- 
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T ,A1 1 
XJC u 


Thr 

X 11X 
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Ser 


Lys 


Leu 








740 
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■7 ^ n 

/ D V 






Lys 


val 


Pro 


Val 


Pro 


Gin 


He 


Asp 


uiy 


rllS 


va i 


Tip 

lie 


Pin 


irX U 


uin 


Ala 
/Aid 






755 










n c a 
/ D 0 










*7 C 
/DO 








Pro 


inr 


Leu 


Pro 


Lys 


Leu 


Pro 


JrX U 


v d x 


Thr 

X I1X 


ril ii 

UlU 




m v 

uiy 


Pro 


Val 


Leu 




/ /O 










775 










7 ft n 
/ O U 










Asp 


Tyr 


i nr 


Glu 


Glu 


Ser 


He 


iyr 




XJC u 


Jr X U 


T ,pi i 

XJC Ll 


m ii 

UlU 


His 


Glv 


Ser 


H Q C 
/OD 










790 










/ ^ D 










8 00 


Asn 


M.1 d 


Pro 


Asp 


Thr 


Gin 


Val 


Thr 

X 11X 


He 


Glu 


Glu 


Asp 


Thr 


Val 


Pro 


Gin 










805 










pin 
O 1 u 










O 1 ZJ 




Arg 


Pro 


Asp 


He 


Leu 


Val 


Gly 


Gly 


Gin 


Ser 


Gly 


Pro 


Val 


Asp 


He 


Thr 








820 










825 










830 






Glu 


Asp 


Thr 


Gin Pro Gly Met 


Ser 


Gly 


Ser 


Asn 


Asp 


Ala 


Thr 


Val 


Val 






835 










840 










845 








Glu 


Glu 


Asp 


Thr 


Ala 


Pro 


Gin 


Arg 


Pro 


Asp 


Val 


Leu 


Val 


Gly 


Gly 


Gin 




850 










855 










860 











Ser 



865 

<210> 44 
<211> 214 
<212> PRT 



39 



<213> Streptococcus 



pyogenes 



<400> 44 

lie Ala Pro Thr Val Leu Gly Gin Glu Val Ser Ala Gly Ala Ser Ser 

15 10 15 

Ser Thr Glu Thr Ser Ala Ala Ser Ala Ser Ala Gly Thr Ser Thr Ser 

20 25 30 

Glu Thr Ala Ala Ser Gly Thr Gly Ser Glu Ala Ala Val Val Ser Ser 

35 40 45 

Glu Gly Ser Gin Ser Ser Glu Ser Ala Gin Ala Ser Pro Gin Pro Gin 

50 55 60 

Pro Gin Ala Gin Thr Val Thr Ala Thr Thr Ser Thr Ser Ser Thr Ser 
65 70 75 80 

Ser Ser Ser Asp Gly Lys Ser Thr Lys Ser Ala Thr Ser Ser Thr Ser 

85 90 95 

Ser Ala Phe Ser Thr Ser Ser Ser Glu Asp Lys Ala Pro Lys Ala Ala 

100 105 110 

Ser Thr Lys Ser Ser Ser Thr Thr Val Ala Ser Pro Ser Asn Gly Ser 

115 120 125 

Asn Gin Gly Ala Ser Thr Glu Thr Glu Pro Gin Met Met Glu Val Glu 

130 135 140 

Gin Tyr Lys Val Asp Lys Glu Glu Thr Glu Leu Lys Val Lys Asp Gly 
145 150 155 160 

Ser Lys Leu Asn Ser Ser Ser Asp Lys Lys Leu lie Arg Asn Arg Asp 

165 170 175 

Gly Glu Gin Arg Asp He Phe Asp He Lys Arg Glu Val Lys Thr Asn 

180 185 190 

Ser Asp Gly Thr He Asp Val Thr Val Thr Val Thr Pro Lys Glu He 

195 200 205 

Asp Glu Gly Ala Asp Val 
210 

<210> 45 
<211> 1013 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 45 

Met Thr Asn Cys Lys Tyr Lys Leu Arg Lys Leu Ser Val Gly Leu Val 

15 10 15 

Ser Val Gly Thr Met Leu He Ala Pro Thr Val Leu Gly Gin Glu Val 

20 25 30 

Ser Thr Thr Gly Ser Thr Glu Thr Ser Ala Ala Ser Thr Thr Thr Ser 

35 40 45 

Thr Ala Ser Thr Val Glu Thr Ser Thr Thr Thr Gly Thr Ser Val Thr 

50 55 60 

Ala Ala Ser Glu Ala Ser Ser Glu Ser Ser Asp Val Ser Val Val Ser 
65 70 75 80 

Ser Glu Gly Ser Gin Ser Ser Ala Ser Ala Pro Ala Ser Pro Gin Pro 

85 90 95 

Gin Ala Gin Thr Pro Pro Ala Ala Thr Ser Thr Ser Ser Ala Ser Ser 

100 105 110 

Ser Ser Ser Glu Asp Lys Ala Ser Lys Ala Ala Thr Ser Ser Thr Ser 

115 120 125 

Ser Ser Thr Pro Ala Val Ala Ser Ser Ser Ser Asn Ser Asn Gin Ala 

130 135 140 

Thr Gly Thr Glu Val Glu Pro Gin Met Met Glu Val Glu Gin Tyr Thr 
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145 










i c n 
lb U 






va j. 


Asn 


Lys 


OXU 


Ser 


Oar 
OCX 


c?i ii 

OX LI 
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UC U 










1 c c 
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oxy 


Val 
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lo 0 
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Tin 

lie 
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195 
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Gly 


Thr 
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Asp 


vai 
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Va 1 

vai 


Thr 




210 
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Gly 


A 1 -> 
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Asp 


vai 
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Ala 

Aia 


Leu 


Leu 


225 
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Asp 


Fne 
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1 lix 










24 D 








Leu 


1 ill 
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Lys 
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ox y 
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OX LL 
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*3 n 
260 










Leu 


Met 


inr 
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Tyr 


Arg 


nl n 

OX LI 


Tip 

X X c 






275 
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Lys 
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GlU 
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Leu 


Asp 


Lys 
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Trp 
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T t rn 

Lys 


Ser 


Pro 


mr 


GlU 


Tyr 


Leu 






435 










A A f\ 

44 U 


Lys 


Leu 


oxy 


i ii 

oXU 


r*l ii 
bill 


Ser 


flic 


A c n. 




450 










455 




Tyr 


Tyr 


Tyr 


His 


Ser 


Phe 


Ser 


Asp 


ACQ. 

4ob 










Ann 
ft 1 u 






Leu 


Glu 


Ser 


Ala 


lie 


T i rn 

Lys 


inr 


Aia 


















Pro 


Asp 


Ser 


Trp 


Pne 


Pne 


Giy 


lie 








500 










Lys 


vai 


OXU 


Lys 


Ala 

Aia 


Lys 


Leu 


Asp 






515 










con 

D 2 U 


lie 


DVi a 

rae 


Tyr 


Lys 


Arg 


OXU 


lyr 


Arg 




530 










D -i _> 




Tip 

lie 


ai a 

/AX cl 


ulll 


Hid 


Lys 


Met- 
ric L. 


Al A 
rtX CL 


m n 

OX 11 


545 










550 






Val 


Asp 


Val 


Thr 


Ser 


Pro 


Asn 


Gin 










565 








Arg 


Ser 


Thr 


Glu 


Lys 


Lys 


Glu 


Ala 








580 










Lys 


Tyr 


Leu 


Lys 


Glu 


Met 


Ser 


Glu 







ICC 
XD D 










160 


xjy o 


Val 


Lys 


Asp 


Glv 
oxy 


Lys 


Glu 


Met 




X / \J 










X f J 




XJC u 


lie 


Arg 


Asn 


Arn 

m y 


Asp 


Glv 

oxy 


Glu 


IPC 

lob 










1 Qf) 
x y \j 






A y~n 

Arg 


OX u 


1 


T.\/Q 

uy 0 


Thr 


Asn 


Ala 


Asp 










one, 
z U D 








Va 1 

vai 


i nr 


Pro 


Lys 


m 11 

OX Ll 


yip 
X X c 


A cio 


T.\/c. 
uy 0 








0 0 n 
Z z u 










Asp 


VclX 


C a v 
OC X 


j_iy 0 


T A/a 
Xjy to 


1*1 C L. 


OCX 


Lys 






2 o b 










£ *± L 1 


T .we 
xjy o 


T 1 p 

X X c 


uy o 


Gl n 
0x11 


Leu 


Val 


Lys 


Thr 




OCA 










TCC 
ZD J 




Hi q 
ni o 


A en 

M.O 11 


Qpy- 
OC X 




Acn 


Ser 


Val 


A rn 


ZDj 










9 7 0 






C ^ v- 

ocx 


A cio 


Pto 
nu 


He 


Asp 


lie 


Ser 


Glv 

oxy 










O ft c. 








Tl ^ 
lie 


XJC LL 


A en 


A cio 
na|J 


T.f=»i 1 
XjC Ll 




xjy 0 


Lys 








inn 










Va 1 

vai 


Asp 


Leu 


m n 
OXll 


Gl \7 

oxy 


Al a 


Tl ^ 
X X c 


nx to 






j Xb 










0 z u 


Asp 


OXll 


ox u 


T .\rc 
i-iy is 


-Uy to 


OCX 


Gl v 
oxy 


T.vC 

xjy 0 














-i-ic 

D J D 




nl n 

OXll 


o x y 


nl ii 

OX Ll 


OC X 


Thr 


Phe 


Ser 


1 y x 


1 A C 










7 c. n 






1 Ilx 


\7a 1 
VciX 


Thy 
1 llx 


Xty to 


X 11X 


A rn 

Arg 


Tip 

X X c 


Thr 










ODD 








T ,oi i 
xjC LL 


XiC U 


riu 


lip 






lie 


Phe 








1 ft A 










ricL 


Leu 


Pin 
OXU 


Asp 


C O r" 

Ocx 


al ^ 

nld 


uy 0 


T .^1 1 

UC Ll 






O Q C 

j y b 










Add 
ft U U 


Leu 


ox u 


OCX 


T >pi 1 

XJC Ll 


Gln 


X liX 


Ala 


Asp 




4 1U 










ft 1 b 




Ala 

Aia 


Asn 


Arg 


Tip 

lie 


ril \/ 
oxy 


Q O T" 

OCX 


XiC U 


Ph<=> 

tr I1C 


/IOC 

42 b 










zi 1 n 

ft J u 






i nr 


Leu 


Asn 


ni n 

OXU 


iyr 




Qpr 

OCX 


Aen 
rVSU 










4. A 








lyr 


OCX 


uy a 


His 


Val 


Glv 

oxy 


Glu 


Glv 

oxy 








460 










Arg 


Lys 


Ser 


Glu 


Asn 


Thr 


Met 


Pro 






*t / b 










*± 0 \j 


Leu 


i nr 


Ser 


Asn 




Pro 


x»y c? 


T1p 
X X c 




1 -7 U 










495 




Leu 


Lys 


Ser 


Ser 


Asp 


Tip 

lie 


j-iy to 


al ^ 

n.1 a 


DUD 










510 






V^l 
Val 


Tip 

X X c 


UC L» 


fil n 
0x11 


Val 


Leu 


Lys 


Ser 










D Z.D 








iyr 


iyr 


A c n 
noil 


nx sa 


A«?n 

rtO li 


Leu 


Ser 


Ala 








b U 










Lys 


Asp 


Glv 

oxy 


He 


Thr 


Phe 


Tvr 


Ser 






555 










560 


Pro 


Ala 


Thr 


Thr 


Lys 


Arg 


Ser 


Arg 
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Glu 
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Arg 
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Phe 
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Gly 


Gly 


Lys 


Lys 


Phe 


Phe 


Asn 


Asp 



41 



595 

Val Asp Lys Thr 
610 

Lys Asp Glu Phe 
625 

Thr Leu Ser Thr 

Gin His Gin Lys 
660 

Ser Lys Glu Ser 
675 

Ala Phe Glu Lys 
690 

Asn Lys Asp Lys 
705 

Thr Ser Thr Glu 

Thr He Thr Tyr 
740 

Asp Asp Val Asn 
755 

He Asp Gly His 
770 

Pro Pro Val He 
785 

Gly Tyr Gin Leu 

Val Thr He Glu 
820 

Gly Gly Gin Ser 
835 

Met Ser Gly Ser 
850 

Gin Arg Pro Asp 
865 

Thr Glu Asp Thr 

Val Glu Glu Asp 
900 

Gin Ser Asp Pro 
915 

Gly Ser Asn Asp 
930 

Phe Phe His Phe 
945 

Gin Pro Ser Leu 

His Leu Pro Ala 
980 

Ala Leu Thr He 
995 

Asp Thr Glu Glu 
1010 



600 

Asp Lys Phe Lys 
615 

Thr Asp Lys Val 
630 

Ala Gly Leu Lys 
645 

Ala Ser Gin Pro 

Leu Thr Trp Thr 
680 

Asn Gly Ser Leu 
695 

Leu Leu Asp Lys 
710 

Asp Lys Thr Ser 
725 

Lys He Asn Asp 

Leu Thr Tyr Ser 
760 

Val He Glu Pro 
775 

Glu His Gly Pro 
790 

Pro Leu Lys His 
805. 

Glu Asp Thr Val 

Gly Pro Val Asp 
840 

Asn Asp Ala Thr 
855 

Val His Val Gly 
870 

Gin Pro Gly Met 
885 

Thr Val Pro Lys 

He Asp He Thr 
920 

Ala Thr Val He 
935 

Glu Asn Glu Pro 
950 

Ser Leu Pro Gin 
965 

Ser Gly Asp Lys 

He Gly Ala Ala 
1001 

Asn 



Asp Thr Leu Thr 
620 

Thr Val Glu Glu 
635 

Asn Ser Asn Lys 
650 

Ser Val Trp Ser 
665 

He Ser Lys Glu 

Thr Phe Lys Tyr 
700 

Asn Lys Asn He 
715 

Val Thr Ala Asn 
730 

Gin Glu Val Lys 
745 

Lys Phe Lys Val 

Gin Ala Pro Thr 
780 

Asn Phe Glu Tyr 
795 

Gly Ser Asn Ala 
810 

Pro Gin Arg Pro 
825 

He Thr Glu Asp 

Val Val Glu Glu 
860 

Gly Gin Ser Asp 
875 

Ser Gly Ser Asn 
890 

Arg Pro Asp Val 
905 

Glu Asp Thr Gin 

Glu Glu Asp Thr 
940 

Gin Ala Pro Glu 
955 

Ala Pro Val Tyr 
970 

Arg Glu Ala Ser 
985 

Gly Leu Leu Ser 



605 

Glu Leu Lys He 

Asn Ser Trp Asn 
640 

Asn Lys Asp Val 
655 

Phe Thr Ser Pro 
670 

Gin Leu Lys Glu 
685 

Lys Leu Arg Val 

Thr Lys Arg Asp 
720 

He He Ser Asn 
735 

Gly Asn Asn Leu 
750 

Pro Val Pro Gin 
765 

Leu Pro Lys Leu 

Glu Glu Glu Thr 
800 

Pro Asp Thr Gin 
815 

Asp He Leu Val 
830 

Thr Gin Pro Gly 
845 

Asp Thr Ala Pro 

Pro lie Asp He 
880 

Asp Ala Thr Val 
895 

His Val Gly Gly 
910 

Pro Gly Met Ser 
925 

Lys Pro Lys Arg 

Lys Pro Lys Glu 
960 

Lys Ala Ala His 
975 

Phe Thr He Val 
990 

Lys Lys Arg Arg 
1005 



<210> 46 
<211> 202 
<212> PRT 



<213> Streptococcus 



pyogenes 



<400> 46 

He Ala Pro Thr Val Leu Gly Gin Glu Val Ser Thr Gly Ala Ser Ser 

1 5 10 15 

Thr Glu Thr Ser Ala Ser Ser Asn Asn Thr Asn Thr Asn Thr Ala Ser 

20 25 30 

Thr Val Glu Thr Ser Thr Thr Thr Ser Thr Ser Gly Thr Ala Ala Ser 

35 40 45 

Gly Thr Gly Ser Glu Ala Ala Val Ala Ser Ser Gly Gly Ser Gin Ser 
50 55 60 

Ser Gly Thr Thr Pro Ala Ser Pro Gin Ala Gin Thr Ser Glu Gin Pro 
65 70 75 80 

Ala Val Thr Ser Ala Ser Ser Thr Ser Ser Ser Ser Glu Glu Lys Thr 

85 90 95 

Pro Gin Ala Ala Asn Thr Ala Ser Ser Ser Ala Thr Val Ala Ser Pro 

100 105 110 

Ser Asn Gly Ser Asn Gin Glu Ala Ser Ala Glu Thr Glu Pro Gin Met 

115 120 125 

Met Glu Val Glu Gin Tyr Lys Val Asp Lys Glu Glu Thr Glu Leu Lys 

130 135 140 

Val Lys Asp Gly Asn Lys Leu Asn Asn Ser Ser Asp Lys Lys Leu He 
145 150 155 160 

Arg Asn Arg Asp Gly Glu Gin Arg Asp He Phe Asp He Lys Arg Glu 

165 170 175 

Val Lys Thr Asn Ser Asp Gly Thr He Asp Val Thr Val Thr Val Thr 

180 185 190 

Pro Lys Glu He Asp Glu Gly Ala Asp Val 
195 200 

<210> 47 
<211> 256 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 47 

He Ala Pro Thr Val Leu Gly Gin Glu Val Asn Ala Ser Thr Glu Thr 

1 5 10 15 

Ser Thr Thr Ser Thr Ser Thr Ala Ser Val Asp Ala Thr Thr Ser Gly 

20 25 30 

Thr Ala Ala Thr Thr Pro Ser Ala Gly Thr Ser Thr Ser Thr Gly Glu 

35 40 45 

Ala Ala Gly Ser Gly Ala Ser Ser Glu Ala Asn Gly Ala Ser Ser Val 

50 55 60 

Val Ser Ser Glu Glu Ser Gin Ser Ser Gly Thr Thr Pro Ala Ser Pro 
65 70 75 80 

Gin Ala Gin Thr Ala Pro Ala Ala Thr Ser Thr Ser Ser Ala Ser Ser 

85 90 95 

Ser Asn Glu Lys Thr Pro Lys Thr Ala Thr Thr Thr Thr Ser Thr Ser 

100 105 110 

Ser Thr Pro Val Ala Ser Thr Ser Asn Asn Ser Asn Lys Val Thr Ser 

115 120 125 

Thr Glu Ala Glu Thr Pro Met Met Asp Val Glu Gin Tyr Thr Val Asp 

130 135 140 

Lys Lys Asp Ser Ser Val Thr Gin Thr Asp Asp Lys Lys Leu Leu Lys 
145 150 155 160 



43 



lie Arg Arg Asp 

Arg Glu Val Lys 
180 

Val Thr Pro Lys 
195 

Asp Val Ser Lys 
210 

Lys lie Lys Lys 
225 

Gin Pro Asn His 



Gly Asp Glu Lys 
165 

Asp Asn Gly Asp 

Gin lie Asp Glu 
200 

Lys Met Thr Glu 
215 

Leu Val Thr Thr 
230 

Asn Ala Arg Asn 
245 



Thr Arg Asp Leu 
170 

Gly Thr Leu Asp 
185 

Gly Ala Asp Val 

Thr Asp Phe Lys 
220 

Leu Thr Ser Lys 
235 

Ser Val Arg Leu 
250 



Tyr Asp Val Lys 
175 

Val Thr Leu Lys 
190 

Met Ala Leu Leu 
205 

Asn Ala Lys Glu 

Ser Thr Asp Asn 
240 

Met Thr Phe Tyr 
255 



<210> 48 

<211> 208 

<212> PRT 

<213> Streptococcus 



pyogenes 



<400> 48 
He Ala Pro Thr 
1 

Thr Glu Thr Ser 
20 

Asp Ala Thr Ala 
35 

Asn Gly Ala Phe 
50 

Ser Ala Pro Ala 
65 

Thr Ser Ala Ser 

Lys Ala Ala Thr 
100 

Ser Ser Asn Asp 
115 

Pro Met Met Glu 
130 

Leu Thr Val Lys 
14 5 

Gin Asn Thr Lys 

Phe Asp He Lys 
180 

Val Thr Val Thr 
195 



Val Leu Gly Gin 
5 

Ala Ser Ser Thr 

Ser Gly Thr Ala 
40 

Ser Val Thr Ser 
55 

Ser Lys Gin Pro 
70 

Thr Ala Ser Ser 
85 

Ala Ser Thr Thr 

Gly Asn Asn Gin 
120 

Val Glu Gin Tyr 
135 

Asp Gly Thr Gin 
150 

Leu He Arg Asn 
165 

Arg Glu Val Lys 
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Met Thr Asn Cys 
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Glu Glu Asp Gin 
50 

Ala Pro Gin Thr 
65 

Ala Ala Met Ala 
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<400> 57 

atgactaact gtaagtataa actacggaaa ttatctattg gtcttgtttc ggttggaacc 60 

atgtttatgg cagcacctgt tatgggagag gacgcttctc aaccaactgc ttctgttact 120 

acggaatccc cagcgataca aactgaagag gatcaaggta gccaagctga ggcgctagaa 180 

gaaccgacac cagctcctca aactagtcct tctacagtaa gcgctgtgcc agctgaagca 240 

gctgccatgg ctgatgagaa agggattgct gaagccccag cccacgagcc agctccaaaa 300 

gcttctgttc aagcggaagc ggctagcccc gctggtaaag ctgaagctac tactaacact 360 

ggtcaaccga ccaacacaga gcaagcacgt tcccgcagca agcgtgccgc agagatagca 42 0 

cctcaaacca tagaagtgga aaaacttgag gttgataaag aaaactccag ccttactgtt 480 

aaagatggtg aaaaagacaa acagcttatt aaacacagag atggcaatca gcgggatatt 540 

tttgatatca gtcgagatgt gaaagtcaat caagatggaa caatggatgt taccctaaca 600 

gtcaaaccaa aacagattga cgaaggcgca gaggttatcg tcctcttaga tacttctcaa 660 

aaaatgactg aaaccgattt taatacggca aaagaaaaca tcaaaaaatt agtgacaaca 720 

ctaacaggta cgacagataa agaaggaaag aatgtgtctc actataataa tcgtaattca 780 

gttcgtttaa ttgactttta taggaaggta ggagaatcta ccgatttatc tggatgggat 840 

gccaaaaaaa tcgatgaaaa acttaacgaa gtttggaaaa aagctaagga tgactataat 900 

ggatggggcg tagatttaca gggtgccatt cataaagcaa gagaaatttt taatttagat 960 

aaagaaaaga ggtcgggtaa acgacaacat attgttttat tttcccaagg agaatctacc 1020 

tttagttatg atattaaaga taaatctaaa atggacaaag ttgctgttga ggagcctgtg 1080 

acttacagta atcccctttt cccttggccc ttttactttg ataccacaac cagaacacac 1140 

aatgtggtga atgatgcaaa aaaacttatt gattttttaa ataaattggg tatcagtcag 1200 

tttaatggtg ctgttgataa cgttgctacg gtaggaaata cccttttagg tctcggaagt 1260 

ttttttgggc ttaagaatcc tttggattat atttctttgg cagatttaga aactagtaag 1320 

ttgaattccg aaaagtttga ctattctaga agggtaggag aaggctataa tttccgttct 1380 

tattttgata gagaagttga taaggttggc tttaaaaaaa tcctagttga aaaaatcaag 1440 

ggtaatctaa agaagttcca acctaaacaa acagatacct ggttaagttc tttgggattg 1500 

aatagtatca aagaaaaaat ccaagattgg atgattgata aagcgcttga taatctcttt 1560 

tatcgtcgtc agtaccaatt ctataaccac aatctctctg cccaagcaga agcgagaatg 1620 

gctagagaag aaggcataaa attttatgct gttgatgtta ctgaaccaga gcgtattgcg 1680 

aaagagatta attcccaaaa atatagtgaa gcctatacta accatctgaa gaaaaaggct 1740 

gaagaagcta gagaacttgc taagaagcgt aatgagaagt ttgataaata tctgaaagaa 1800 

atgtctgaaa gtcagaaatt ctttaaagac gttgaggatc ctgagaaatt taaagatatc 1860 

ctaacagagc ttaaagtgac tgaaaccttt gaggaaaaag tttcggttaa taatagtgaa 1920 

cagcggaaga gcaataaaga agttgaatat aaaaaagcat cgtctaactc ttcatttctt 1980 

tcattcattt tctcaagttc aacaaatgaa agtataactt ggacactttc aaaagataaa 2040 

ctgcaaaagg ctctacaatc aggggaaact ttaaccttag agtataagtt aaaaatccat 2100 

aaggacaaat tcaagttagc gcctcaaacg agatcaaaac gttctctaga tacctcagaa 2160 

aacaaaaaat ctgtaactga aaaagtaata actagcgatg ttaaatataa gattaatgat 2220 

aaagaagtga aaggtaaaga actagacgat gtctctttaa cttacagtaa agaaaccgtt 2280 

cgtaagccac aggtggaacc aaatgttcct gatacacctc aggaaaaacc attgacaccg 2340 

cttgcaccgt cagaaccttc acaaccatct attccagaga caccactgat accgtcagaa 2400 
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ccttcagttc cagagacatc aacaccagaa ggtccaacag agggagaaaa taatcttggt 2460 

ggtcagagtg aagagataac gattacagaa gattctcaat cagggatgtc tggtcaaaat 2 520 

cctggttctg gaaatgaaac agtggttgaa gacactcaaa caagtcaaga ggatattgta 2580 

cttggtggtc caggtcaagt gattgacttt acagaagata gccaaccggg tatgtctggt 2640 

aataatagcc atactattac agaagattct aaaccaagtc aagaggatga ggtgataatc 2700 

ggcggtcaag gtcaggtgat tgactttaca gaagatactc aatctggtat gtctggggat 2760 

aatagccata cagatgggac agtgcttgaa gaagactcta aaccaagtca agaggatgag 2820 

gtgataatcg gcggtcaagg tcaagtgatt gactttacag aagataccca aaccggtatg 2880 

tctggggctg gacaagtaga gagtccaaca atcaccgaag aaacccataa accagaaata 2 940 

atcatgggcg gtcaaagtga ccctattgat atggttgagg acactcttcc tggtatgtct 3000 

ggctctaatg aagctactgt tgtggaagaa gacacacgtc ctaaacttca attccatttt 3060 

gataatgaag agcccgttcc tgcaacggtt ccaaccgttt ctcaaactcc tattgctcag 3120 

gtagaaagta aagtgcctca tgccaaagca gagagtgcgt tacctcaaac tggagataca 3180 

aataaactag aaacgttctt taccattaca gcactaactg ttattggagc ggcaggatta 3240 

ctaggcaaaa aacgtcgtaa taatcaaact gattaa 3276 



54 



